phase diagrams were plotted using data for mixtures of n-paraffins.
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[1] E.N. Kotelnikova, S.K. Filatov, Crystal Chemistry of Paraffins, Zhurnal "Neva", St. Petersburg, 2002 (Russ. Direct methods work best when large numbers of well-determined reflection intensities have been collected to atomic resolution (better than 1.2Å). For a powder diffraction experiment, this situation is rarely the case. Powder diffraction patterns generally contain contributions from many overlapped reflections meaning that the condition of 'well determined' reflection intensities is not met. For moderately sized crystal structures, even with powder diffractometers of the highest angular resolution, it is impossible to obtain individual integrated intensities at atomic structural resolution.
The dual-space-based Shake-and-Bake procedure is one of the most successful direct methods for phasing single crystal diffraction data. A new method, termed Powder Shake-and-Bake [1] and implemented in the computer program PowSnB, addresses the handling of multiply overlapped reflections and the extension of powder diffraction data to atomic resolution via empirical estimation of the integrated intensities. PowSnB performs in each cycle of SnB iteration (i) a re-partitioning of overlapped-reflections (via partial structural information from the previous cycle), (ii) a reciprocal-space phase refinement (via the reduction of the values of a statistical minimal function), and (iii) a real-space density modification (via peak picking).
Successful PowSnB applications to experimental powder diffraction data lower than atomic resolution have demonstrated the power of the powder Shake-and-Bake method. This research was partially supported by a Knowledge Building grant from ExxonMobil Research and Engineering. The chemistry of bismuth with salicylic acid and other carboxylic acids is an area of continuous research. Three different forms of bismuth salicylate are known, which differ in the stoichiometric ratio of bismuth and salicylic acid: the active pharmaceutical ingredient bismuth subsalicylate (1), the disalicylate (2), and the trisalicylate (3) involving a 1:3 stoichiometric ratio [1] . The synthesis of these from solution is complicated by the required harsh conditions and the sensitivity of the product to reaction conditions. Whereas solid-state synthetic methodologies have also been proposed,[2] their wider application is limited by issues of environmental nature and reactant toxicity. We now demonstrate the rapid, efficient and selective synthesis of into 1, 2 and 3 by ion-and liquid-assisted grinding (ILAG)[3] directly from Bi 2 O 3 and reveal the first crystal structure of a bismuth salicylate without auxiliary ligands.
Recrystallization of mechanochemically obtained 2 and 3 from N,N-dimethylformamide (DMF) yielded crystals that are isostructural with the bismuth oxo-cluster structure previously obtained from acetone by Williams et al.[2] , with an almost identical cubooctahedral Bi 38 cluster, with acetone molecules coordinated to bismuth replaced by DMF. The formation of the identical bismuth core from different solvents indicates its structural robustness and supports its relevance for the activity of bismuth subsalicylate.
To further investigate this possibility, powder X-ray diffraction data was collected at the ESRF beamline ID31 for 2. Structure solution revealed one bismuth atom and two salicylate moieties in the asymmetric unit along with a water molecule. Compound 2 is a layered material consisting of sheets held by Bi-O linkages and O-H•••O hydrogen bonds. This structure is a particularly relevant addition to our understanding of the chemistry of bismuth salicylates for three reasons: a) it complements the existing model compounds based on discrete oligonuclear clusters involving auxiliary organic ligands; b) it confirms the tendency of bismuth salicylate to adopt extended structures in the absence of organic auxiliaries; c) demonstrates the absence of basic hydroxide or oxide species in bismuth disalicylate.
